'esp@cenet — Bibliographic data 



1/1 ^— v 



OBJECTIVE LENS FOR OPTICAL HEAD 



Publication number: JP200 1249273 (A) 
Publication date: 2001 -09-1 4 
Inventor(s): MARUYAMA KOICHI 

Applicant(s): AS AH I OPTICAL CO LTD 

Classification: 

- international: G02B13/18; G02B3/08; G11B7/135; G02B13/18; G02B3/08; 

G11B7/135; (IPC1-7): G02B13/18; G02B3/08; G11B7/135 

- European: 

Application number: JP20000388080 20001221 

Priority number(s): JP20000388080 20001 221 ; JP1 9990375020 1 9991 228 



Also published as: 

DJP3689328 (B2) 



Abstract of JP 2001249273 (A) 

PROBLEM TO BE SOLVED: To provide a 
refraction/diffraction hybrid objective lens capable of 
forming an optimum beam spot, even in the case the 
wavelength is deviated from a design wavelength 
due to a temperature change and an individual differ 
ence of a light source. SOLUTION: The objective 
lens 10 is constituted of a resin single lens, both 
surfaces of which are aspherical, and a diffraction 
lens structure is formed on one lens surface 1 1 as a 
zonal pattern around an optical axis.; The diffraction 
lens structure is provided with the wavelength 
dependency of spherical aberration so that the 
change of the aspherical aberration caused by the 
thickness difference of the protective layer of an 
optical disk may be corrected by switching the 
wavelength in a common area RC, and also, 
provided with the wavelength dependency of the 
aspherical aberration so that the aspherical 
aberration change caused by a refraction index 
change due to the temperature change of the 
dioptric lens may be corrected in accordance with 
the wavelength change due to the temperature 
change of semiconductive laser in a high NA 
dedicated area. 
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m tmmmffi&oi^-x*-? tiz%im<D&®.T:%. 

[0045] #mm<D&mt, ^w*^<D^^hi:% 

mm X (h) , l^ffiOJt»±T*©ft^ (1 /r) * 
C, Pjm&StikK. 4^, 6*, 8^. 10* 12^ 
£0I^35<1K %A4 . Ae , As . Ai o . Ai 2 1 L T, «T©^T*g 



-6- 



(7) 



11 

X(h)=Ch 2 /(1+^(1-(1 + K)C2h2))+A4h 4 +A 6 h 6 +A8h8 + Aioh 
10 +Ai2h 12 

CO 0 4 6] m 1 "CH\ % 1 

* - y t mm is>xmm t « 
nai, fu aim:, ^n^nwfiWiiajt^x^Diffi 

*EM(¥tt:nih K*(#tt:mn)-e*0, NA 2 , ft, A* 

ffi:mO, i«*(*ffi:niiOT*«o 
[00 4 7] 

[^ 1 ] NAt =0. 60 f i =3. 360 A i =656nm 
NA2 =0. 50 f 2 =3. 384 A 2 =790nm 
m 1 ffi 

ftfflflM(0<h<1.69) 

mmtkm^m r zioi 

jc -0. 500 

A 4 -1.81100X10- 3 

A 6 -2. 44900X10" 4 

A 8 -1. 75000X10' 5 

A 10 -3. 51400X10" 6 

A 12 -2. 56000X10" 6 

yis-Xit&m 720nm 

1.3372 /i m 

P2C 0.0 

P4C -1.65300 
Pec -0.15050 
Pbc 0.0 
Ptoc 0.0 
P12C 0.0 

*NAWffl««(1. 69< h <2. 02) 

iOH«¥S r 2. 129 

* -0. 500 

A 4 -6. 72000X10- 4 

A 6 -1.46200X10' 5 

A 8 -8.69200X10-5 

A 10 2.19000x10-5 

A 12 -5.36100X10" 6 

7l''-X1t&& 657nm 



70 



-2. 56044 
-0. 80000 
-0. 09000 
0.0 
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1.21 54 



P2E 
P4B 
P6E 

Pbe 



Pioe 0.0 

Pl2E 0.0 

m i mm 2 mrsm d 



2. 210 

n656 1.54059 
n790 1.53653 



r -8. 450 

imams 

jc 0. 0 

A 4 1.60200x10-2 

A 6 -3.26800X10- 3 

A 8 1. 29900X1 0" 4 

A10 3.20300X10-5 

20 A 12 -3.74500X10-5 

[0048] &mm\(D®iKis>xmm<Di§imm^Nt 

« 2 ic^? 0 ftm%:^tsF]&<Dmi&<Dmmm^* 0 1 
u *<Dftm<Dv>?tt<DmmctomfrZMici. 2, 

OTfcSo O-l 6Hflf*^ffl««RC. 17-3 0|ftW 
[00 4 9] 



50 B 


§2] 










N 


bin— hoot 


W 


N 


bin— hont 


W 


0 


0.000—0.733 


0.733 


16 


1.655—1.690 


0.035 


1 


0. 733—0.957 


0.224 


17 


1.690-1. 738 


0.048 


2 


0.957—1.081 


0.124 


18 


1. 738— L 766 


0.028 


3 


1.081—1.171 


0.090 


19 


1. 766-1.793 


0.027 


4 


1.171-1.243 


0.072 


20 


1. 793—1.819 


0.026 


5 


1.243—1.303 


0.060 


21 


1.819-1.844 


0.025 


6 


1.303—1.355 


0.052 


22 


1.844-1.868 


0.024 


7 


1. 355—1.401 


0.046 


23 


1.868—1.891 


0.023 


40 8 


1.401—1.442 


0.041 


24 


1.891-1.913 


0.022 


9 


1.442—1.480 


0.038 


25 


1.913-1.934 


0.021 


10 


1.480-1.514 


0.034 


26 


1. 934—1.955 


0.021 


11 


L 514—1.546 


0.032 


27 


1.955—1.975 


0.020 


12 


1.546—1.576 


0.030 


28 


1.975—1.994 


0.019 


13 


L 576—1. 604 


0.028 


29 


1. 994—2.013 


0.019 


14 


L 604— 1.630 


0.026 


30 


2.013—2.031 


0. 018 


15 


1.630-1.655 


0.025 









C0050] m 4 mmm 1 icfrfrzmm u>xmm 
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13 

16, 1 7ltflffcfeV>T-SiiiiD-ra 0 ft*. 

B8»<Dffi<Dggj 0 fivMB * £ £ -5 i: S 

tXT*50> 1 7MffttH3 B<0±«5KlSM<D^riRl*«J^ 

[00 5 1 ] ttV*T, *»«10J#*U>Xl OOtttE 
£\ *ttb U>X£ ftrV X * (DUMB £ ***fc**IR 

Umm^i£z 5*c)k:43»a*«wig5!jttf f -f x^Di 

^ffl^OiRM^:^ U H 6 (A) «(SEffl»S656nm^0^ffi 
4KHSAi:iE3£*frSC*^-ry5^. 0 6 (BH4651 nrru 65 
Srm^ 661nmTO*ffilRf|*S-ry57. 0 7tt651nnu 6 
56nm, 661nm"e<OffiffilRH*^f^ r, 5^. 0 8f4651nm x 
656nnu 661nmTO-r7* — *X i:KffiiRM<Drmsffii:<0 

«£»«LTV^C£#g#T#So $/c, astern 
(4\ ±5nm<0«S^Wl*^oTfe, «ffiiRf§<D«/hfflK4 
0.016-0. 017Afi*K:»*6*U ^Xh7^Xfil 

So 

[0 0 5 2] 09-0 1 ltt. m&&mWR8tfyt>4 0 

OiSfiSfk*^ UTfe, Kfttg/B«g656nm^©ifcffilR . 50 
Mf40. 010 ASS, ±5nmOjftftSlbft%««^k:t>tt 
®*KM<£>§/Jvflt40. 020 A JCTFKlffl* ^n§ 0 
[0 0 5 3] 01 2-0 1 4C4. StPiSfiJcfe^S»« 
■WBJtv'-fXirDjftffllltOlRM^U 0 1 2(A)tt 
ffiffl»*790nm1?<OWffilRi6SA t IE&£^ SC£^T ^ 5 
7, 0 1 2(B)ti785nm, 790nnu 795nmTO^ffilRM*^ 
T#57s 01 3tt785nm > 790nnu 795nm TCDiSffiUXM 
«r^*T^^> 01 4«785nnk 790nnu 795nmT^7= f ^ 
* ^ * X £ i2£®iKM<DrmsfiI t OH0R^*r ^57T* 
So 0 6^01 2t^:i;t^-rS^. «WKDJP*©»^ 40 

[0 0 5 4] jtoc, ^|Sg#»J 1 £^Jt«0;fcii>, #f8(E£ 

0 1 514, HU^O(1)©^ffi(«ffl®«RCtSNA#fflffl« 

31±«08l ©«*U>X*fflV^fc»&0651niik 656nm. 

661 nmt*Of7 * - * X ffiffiiRMOrmsfg <DB8&£r^ 50 
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ffl^a 02 a ^sittu— !f— ©«#ne£ 

[0 0 5 5] 01 6-0 1 9tt, HuSE©(2)075ffi(B5NA 
*ffl««RE*SJlOft V^ttB fc T « ) tC £ S JtKM 2 
©«*U>X«fflV^ft:»&(DiRII*S-ro 0 1 6fttf0 

1 714, »»fflSfe:*^*lRa*SL. 0 1 6t4651n 
m, 656nnk 661nm"e<0»ffi?R||*^ , r^7. 01 7 f46 
Blnnu 656nnu 661nm?(DT f 7*--AX tifiaSiRMOrms 
Ii©B«*/Txty77^So 01 6tC£nif. ftffl 

jftS*^afic"efeSCfc^31)BT#So £fc, 0 1 7tC 

*3Wfc&iRiK:*:*<»«iU fro. ^cg&SlSK©^ 
:7MCcfcD. RffiiKSOg/hfil5b^0.020A^a^SCfc 

[0 0 5 6] 0 1 8ft tfB 1 9(4, igjftfr*2pig 

filc*fLT4 0S±#LfeBOB 1 6MB 1 7 kHfll 

*WWBfc*{tr*o rmsffi©g/JvfBl4, K:fH£ffi&g6 
56nm&c;fcV>T J t>0.05A£:SjU X#*y h*DVD<9H£ 

[0 0 5 7] 

[*»W2] £TF<D*3H:. !6*0y2K:frfrSJ*ifc^> 
XI O^-^^-To **M20tt«U>Xi 0<DM 
lffil UCt4. 0Sh<1.62k4S»ffl®«i:l.62^hfc 
*S*NAWffl««i:*c:Sv^aa:*3tBMH»^S*S 

n*ia«fuvxwjB3WRj**tu n 

X*-y(0Sflx>X«Jfi*»<JB«rU>X4:LTOJB 

>xwjB**«av^iwtffl-p*»o 

[0 0 5 8] 

[^ 3 ] NAi =0. 60 f i =3. 214 A i =659nm 
NA2 =0. 50 f 2 =3. 236 A 2 =790nm 

tt«fl«(0<h<1.62) 

ififftfl^^S r 2.004 

k -0. 480 

A 4 -2.09747X10-3 

A 6 -3. 84200X10" 4 

A 8 -1. 85400X10- 4 

A10 3. 52100X10- 5 

A 12 -9. 00000X10- 6 



75 

71/- Xffc&g 720nm 
itflffHSM 1.3400 /i m 

P2C -0.09161 
P4c -1.96470 
Pec -0.21942 
Psc 0.0 
Pioc 0.0 
Pl2C 0.0 

»NA*fl§ffi«(1. 62< h <1. 93) 

ifittfl*^S r 2.033 

k -0. 48000 

A 4 -9. 02700X10" 4 

A 6 -6.75000X10" 5 

A 8 -5.56000X10" 5 

A10 -2.73200x10-5 

A12 -9.40000X10- 8 

7 Is— Xffc&g 660nm 

•»naa 1.2237/xm 

P2E -3.00000 

P4E -1.17700 

P 6E 0.10970 

Pse -0.03958 

Pioe 0.0 

P12E 0.0 

s 1 mm 2 ffifispji d 2. 080 

B9r3S n659 1.54048 

n790 1.53653 

3fi$Sffl^¥g r -8. 307 

K 0.0 

A 4 2.00430X10- 2 

A 6 -7. 51300X10" 3 

A 8 1.63800X10' 3 

A10 -1.98100x10-4 

A12 1.02900x10-5 

[0059] mmm2(om}riy>xmm(Dmmm^Nt 

*4JC^-To 0-1 7»»A^ffl««RC, 1 8-2 9$g 

mimimmfflmvtoZo 

[0 0 6 0] 
[«4] 
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M 
IN 


Din— non i 


W 


N 


bin- boot 


W 


U 


U. OUlrMJ. 686 


0.686 


15 


1.547—1.571 


0.024 


1 


0. 686—0.903 


0.217 


16 


1. 571—1. 594 


0.023 


2 


0. 903—1.023 


0.120 


17 


1.594—1.615 


0.021 


q 


X. IW3— 1. 110 


0.087 


18 


1. 615— L 697 


0.082 


/i 


"1 11 A 1 1 TO 

1. 110—1. 178 


0.068 


19 


1. 697—1.723 


0.026 


c 
O 


t "1 70 1 nof 

1. l/o— 1. 236 


0.058 


20 


1. 723—1. 749 


0.026 


/» 
0 


1. 236—1. 285 


0.049 


21 


1. 749— L 773 


0.024 


rj 
( 


1 OOP ^ AAA 

1. 285—1.329 


0.044 


22 


1. 773—1. 795 


0.022 


8 


1. 329—1. 368 


0. 039 


23 


1. 795— L 817 


0.022 


9 


L 368—1.404 


0.036 


24 


1.817—1.838 


0.021 


10 


L 404— 1.437 


0.033 


25 


1.838—1.858 


0.020 


U 


1.437—1.467 


0.030 


26 


1.858-1.877 


0.019 


12 


L 467— 1.496 


0.029 


27 


1.877—1.896 


0.019 


13 


1.496—1.522 


0.026 


28 


1.896—1.914 


0. 018 


14 


1.522—1.547 


0.025 


29 


1.914—1.931 


0.017 



[oo6i] i2oa> y&mm«Da&nk-rir?7-i* 

too6 2] m^r. mmm2(Dpt<mi>>xi o<o&m 

(DUsLmmzm^rmm-rzo mz zikismz 3«, mm 
'ta&ici&vzm&mmmyt'r* x* di &mm<Di&m%: 

30 0 2 2 (Amteffli£g659nm-e<D^®l&MSA£IE& 

^frSC^^-T^7 7, E2 2(B)«654nm, 659rm. 664nm 
■e(OfmHm^r^9y. 02 3«654nnu 659nim 66 
4nmT'£D »B5iK»&a*-r ^5 7 5 „ USSflRJ 2 

iKe<&*{t*vhs < , a«efi:icj:«iRiHnt>/j^< 

[0 0 6 3] 

40 is, Bmm<Dmz<Dm\<Hcmm-?2>mffii&.m<vmt%:. 
r*£, *>o. ummt>m<^mmm<Dis.^cD, cd- 

MBIT*!). (A)«iEaSH, (B)«t8E»f®0, (C)«JJf 
50 [02] S*«««fc:*»^«3t*u>x*«»fflLfcJttr 
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[03] nmi&mcftfr%tt%\si>'X<Dm&\v>z/xm 

T*&S„ 

im 4 ] nmm i icfrfrz,®ffiis>xmm<Dyt&mm 

[05] nmm i k^sihjst u>xmm<Dmm<m<D 

im 6 ] mmm i <Dttvav>xttmm Lrzxm&vm 

[0 7] mrnm i <n>ma^x^m \^tz%^nm 

[0 8 ] nmm i (Dttvais>x*mm l tz%^%<Dm 

(rmsfil) tf7*-AXi: ©Hafl^TjVr ^5 7 T$> So 

[0 9] ^fig^ij i <D*imu>x*mmLrcyt¥%k(Dm 
[010] mrnm 1 <onm\y>xmm Ltzft^<D 

S^igfi^?. 4 OS±#Lfc*i^tcfe^^^{SHS^ 

[011] mmmi<DttVais->x*mmi,rcyt¥j&<D 

r-f * ^fflBSO&ffiiRM (rmsffl) i: 7^7 * X £ <D 
B8&£^-r^:7T'&So 

[012] usstfij i (DM^uyx^nm Lrat^co 

[013] nu» i coma \s >xzmm l rcytmmo 
mmum. k *s s mummm%T-< xt&mmo&ww. 

[014] mrnm 1 (DMW\s>x*mm l^t^^© 

So 

[015] jtiRM i <Ditmv>xmm vrzyt^co 
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So 

[iai6] tmmz<Dttm\s>x*mmi,rzft¥j&(D 
[017] tmm 2 i<>x*mm l rzxmmn 

S (rmsfii) t ^7 ^- * X (Dffi^^-T 7 

So 

70 [018] tb«^J2<O^U>X*fiJfflL/£7t^(0 

mmumfrz 4 oa±#L/£^tc*5^s»«aes7t 
[019] )&m^<ott%i<z<'X?kmm\^rzK¥%<D 

f-f X ^ teffl B#<DififfiiKM (rmsfil) i: f7 * - * X £ <D 
i^f^77T'fe5„ 
[020] USSffiJ 2 £*\frSleJ#T l>->X«jg<OftgSM 

mm(om*^?ir^7T>hZo 

[021] HSSfl»J 2 fc*^SlHlSrb>X«ii<Dift^i|@ 
20 <D^t^-r^*57T'*So 

[022] mmM2<Dtmu>x*mmi,rzyt¥j&<D 
m^-t^^t-^So 

[023] mrnm 2 <omsu>x^m \.tz%^<D 

i^t^77f$5„ 
[ft^colBfJJi] 

1 0 *mn->x 
11 1 ® 

30 12 S2I 
RC ftfflfUsS 
RE ANA*fflflRl* 

d. n&WMmtTjTs* 

2 1 DVDfflt-7i-;b 
2 2 CDffltv'a-^ 

2 3 (f-An^Wt 
2 4 



[0 7] 



!H 1 0] 



[0 1 3] 



— »i — Y= 0.000 

2=0.000 

DS=0.000 

- DM=0.000 

656nm 

651 nra 

661m 



-- -0.10CX) „ „ 

\ Y= O.00O 
-r^S, Z= 0.000 



\ ,4. ' DS=0.000 
" ** DM=O.0OO 

n 664m 

659m 

~*~ 669m 



-K). 1000 



■= > ' 



Y= 0.000 
2= 0.000 
DS=0.000 



0.10 



790nm 

785rra 

795rm 



-10- 




E5] 



1 6] 



0.8 

0.7 

tt 0.6 
* 

0.4 
0.3 
0.2 
0.1 



(A) 
NA 0.60 



1 4 7 10 13 16 19 22 25 28 31 



-0.001 



-SA 
♦SC 




0.001 



656rw 

651 rn 

661m 



jE3MH*SC 



-0.001 0.001 





- +0. 1000 


/ 


- -0. 10 \ 



Y= 0.000 
Z= 0.000 
DS=0.000 



656nra 

651 m 

661m 



1 8] 
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[08] 



[0 2 0] 



- 651m 661 n 



si; 

i i- -i < 


i i i 
i I : 


\ \ i 

\ i i ~h 


{ i- -f 

: : : 
; : : 




: j_ ^— srri'.rr."."*" 

i _ — . : — ■ 

: : — _____ 

^..rj^r^....: — - — -^^J-^y^-wfr^^^.., „ — . . . 

T : j 



-0.0004 -0.0003 -O.O002 -0.0001 0.0000 

f7t-*A Cnn) 



0.0001 





2.00 
















■1.50 


1 


1.00 




050 



0.0002 0.0003 0.0004 



-30.0 -10D 10.0 30.0 

JtBSHftfl 



[09] 



[0 1 2] 




-SA 

•SC 



L001 0.001 

I*ffiitX£S A 
IE&$M*S C 




-0.001 



(A) 
MA 0.50 



-SA 
SC 



-0.001 



0.001 



£*®UX*S A 
IE&3M*SC 



NA 0.50 
! ]f J 



-u. 



-790rm 
-785nn 
795mi 



•0.001 0.001 



-664nra 



0.1 A 

a 



« 

i 



[011] 
- 659nra 669nm 




-0.0004 -0.0003 -0.0002 -0.0001 0.0000 0.0001 



[02 3] 



„— * Y= 0.000 

^ 2= 0.000 

. DS=0.000 

^ DM=0.000 



654m, 

664fw 



0.0002 



0.0003 



0.0004 
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[il4] 

664nm 659nra 669 rm 

0.1 x. ■ 




-0.0004 -0.0003 -0.0002 -0.0001 0.0000 0.0001 0.0002 0.0003 



[HI 5] 




-0.0004 -0.0003 -0.0002 -0.0001 0.0000 0.0001 0.0002 0.0003 

7^* — (ma) 



1 7] 



656no 651rm 66Jn 



0.1 A 

S 

I 



m 
is 





I 

{ 










\ 


j 

r* 





















0.0002 0.0003 0.0004 



t7*-A^ (ottO 
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-664rm 



im i 9] 

■ 659nra 669rro 



O.ia 
I 

m 





! j | ] j 
l^w^^.j^...... j j. 1 1 








! i i j 

1 : • ' 





001 0.0000 0.0001 
tZ?*—J)X dun) 



0.0002 0.0003 0.0004 



0.8 
0.7 
*fr 0.6 
♦M 0.5 
0.4 
0.3 
0.2 
0.1 
0 



I 



12 1] 



13 5 7 9 11131517192123252729 



[022] 



(A) 
NA 0.60 



7- 



K 



-i- 



-SA 

-SC 
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-0.001 0.001 
J*ffii&£SA 



NA 0.60 




-0.001 0.001 
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